A rapid and quantitative coat protein complex II vesicle formation assay using luciferase reporters.
The majority of protein export from the endoplasmic reticulum (ER) is facilitated by coat protein complex II (COPII). The COPII proteins deform the ER membrane into vesicles at the ER exit sites. During the vesicle formation step, the COPII proteins load cargo molecules into the vesicles. Formation of COPII vesicles has been reconstituted in vitro in yeast and in mammalian systems. These in vitro COPII vesicle formation assays involve incubation of microsomal membranes and purified COPII proteins with nucleotides. COPII vesicles are separated from the microsomes by differential centrifugation. Interestingly, the efficiency of the COPII vesicle formation with purified recombinant mammalian COPII proteins is lower than that with cytosol, suggesting that an additional cytosolic factor(s) is involved in this process. Indeed, other studies have also implicated additional factors. To facilitate biochemical identification of such regulators, a rapid and quantitative COPII vesicle formation assay is necessary because the current assay is lengthy. To expedite this assay, we generated luciferase reporter constructs. The reporter proteins were packaged into COPII vesicles and yielded quantifiable luminescent signals, resulting in a rapid and quantitative COPII vesicle formation assay.